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The nature of the epidermal cellular infiltrate in pagetoid reticulosis is still subject to
intense controversies. Using a panel of recently developed monoclonal antibodies against
cell activation and proliferation associated antigens it was possible to demonstrate the
activated state of numerous T cells within the lesional epidermis. Morcover approximately
10% of these T cells reacted with proliferation associated antigens. In addition macro-
phages and Langerhans’ cells were found to represent a regular constituent of the epider-
mal infiltrate with a density clearly exceeding that of unaffected adjacent epidermis. The
close apposition of activated T cells and monocytic cells suggests an intensive interaction
of both cell types in the development of the pagetoid reticulosis lesion. (Received July 8.
1986.)

P. Kaudewitz. Dermatologische Klinik und Poliklinik d. Universitat, Frauenlobstr. 9-11.
8000 Miinchen 2. FRG.

In 1973 the term pagetoid reticulosis (PR) was introduced by Braun-Falco et al. (1) to
designate a cutaneous disease originally described by Woringer & Kolopp (2). This name
was chosen acknowledging the fact that a massive infiitration of the epidermis by atypical
mononuclear cells similar to the infiltrating cells in Paget’s disease of the nipple was the
predominant histologic feature of this rare condition. On histomorphological grounds the
nature of these cells remained obscure. Three main hypotheses concerning the nosologic
position of pagetoid reticulosis (PG) have been put forward: From the demonstration of T
cells in cell suspensions and on cryostat sections from affected tissue PR was categorized
as a T cell disorder (3), whereas other groups based on the presence of histiocytic enzymes
maintained a histiocytic origin (4). The notion that PR may be a tumor of Merkel's cell
origin as discussed by Woringer & Kolopp in their original communication could not be
substantiated by ultrastructural studies (5. 6).

Recent studies using monoclonal antibodies revealed a preponderance of T cells of
either suppressor (7) or helper phenotype (8, 9). but produced controversial results
concerning the histiocytic compartment of the infiltrate. The availability of additional
antibodies directed against activated T cells. macrophages/monocytes and proliferation
associated antigens made it possible to further dissect the various compartments of the
epidermal infiltrate and to characterize the atypical intraepidermal cells more precisely.

CASE REPORTS

Two patients with the localized form of pagetoid reticulosis were included in the present study. The
diagnosis was based on clinical and histological criteria as defined in previous reports (1, S).
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Case 1

On the back of a 43-year-old man and between the proximal limbs of the second and third digit of his
left hand a nummular plaque measuring about 3 cm in diameter had developed within 3 years. The
lesion was clearly demarcated and showed slight erythema and scaling on the surface.

Clinically Paget’s disease could be excluded because of the atypical localization. Another differen-
tial diagnosis which had to be discussed was Bowen's disease.

Histologically there was pronounced acanthosis and papillomatosis of the epidermis with spongio-
sis, parahyperkeratosis, showing inclusions of serum and leukocytic debris. There was sponge-like
disaggregation of the epidermis, mainly of the tips of the rete ridges, by small and medium sized
mononuclear cells. The upper dermis showed edema, dilatation of the vessels and a diffuse lympho-
histiocytic infiltrate.

The lesion was excised and the defect grafted. The patient is free of symptoms since 3 years.

Case 2

In a 65-year-old lady, at the palm of the right hand, a plague-like lesion, 1 cm in diameter resembling
Bowen's disease had developed within one year. The histological features were similar to that of case
1 (Fig. 1). The lesion was excised. Follow- up time is too short for any conclusive statements.

MATERIAL AND METHODS

Excision biopsies were taken from lesional skin and one half was processed for routine histology. The
remained half was snap frozen in liquid nitrogen. Cryostat sections were incubated with a panel of
monoclonal antibodies, detailed in Table I. The reaction was made visible by using a three-step
immunoalkaline phosphatase anti-alkaline phosphatase method (APAAP) as described by Cordell et
al. (22).

RESULTS

About 60-80 % of intraepidermal cells especially those in the basal layers were labelled by
T cell antibodies UCHT1, MT 1110, MT 411, Tii 14, thereby being identified as mature T
cells. Half of these T cells reacted with antibody MT 811 directed against cytotoxic/

Table 1. Monoclonal antibodies used in this study

Antibody Source/Reference Specificity

MT 1110 Dr Rieber (10) Mature T cells E rosette receptor
associated antigen (CD2)

MT 411 Dr Rieber (10) Mature T cells (CD6)

UCHTI1 Dr Beverley (11) Mature T cells (CD3)

MT 321 Dr Rieber (10) Helper/inducer T cells, macrophages
Langerhans’ cells (CD4)

MT 811 Dr Rieber (12) Cytotoxic/suppressor T cells

Tii 14 Dr Ziegler T cells (CD2) interleukin 2 receptor

Na 1/34 Dr McMichael (13) Langerhans’ cells thymocytes (CD1)

Anti-Tac Dr Waldmann (14) Interleukin 2 receptor

Ti 69 Dr Ziegler* Interleukin 2 receptor

Tii 35 Dr Ziegler (15) HLA-DR

Ki-24 Dr Stein (16) Reed-Sternberg cells, activated T cells

To 15 Dr Stein (17) B cells

S-HCL-3 Dr Schwarting (18) Macrophages

R 4/23 Dr Naiem (19) Follicular dendritic cells

Ki-67 Dr Gerdes (20) Proliferating cells

Ki-1 Dr Stein (21) Reed-Sternberg cell associated antigen Ki-1,

activated lymphoid cells

“ Manuscript submitted,
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suppressor T cells in case 2. In case 1 about one third of the T cells were stained by this
antibody. The remaining proportion was positive for MT 321. The T cells were further
characterized by their reactivity with antibodies directed against T cell activation antigens.

Almost 60 % of the T cells in the basal layers of the epidermis showed positive reactivity
for antibodies against the interleukin-2 receptor (anti-Tac, Tii 69) (Fig. 2) and were also
labelled by Ki-24. Their activated state was further documented by a strong reactivity with
Tii 35 directed against a non-polymorphic determinant of the HLA-DR molecule. About
10 % of these cells were also stained by antibody Ki-67 directed against proliferating cells.
(Fig. 4). The activated T cells were not stained by antibody Ki-1.

No stained cells were observed for B cell associated antibody Tol5, neither were there
any follicular dendritic cells as detected by antibody R 4/23.

The lesions contained large numbers of interdigitating/Langerhans’ cells as revealed by
staining with antibody Nal/34 (Fig. 3). The number of these cells was clearly increased
within the lesion when compared with adjacent uninvolved skin. There were numerous
macrophages/monocytes stained by S-HCL-3. The dermal infiltrate contained both macro-
phages and T cells but in contrast to the epidermal infiltrate the T cells did not express
activation associated markers.

DISCUSSION

Upon light microscopic evaluation the characteristic epidermal infiltrate in pagetoid reticu-
losis seems to be composed of rather monomorphic cells. Using electron microscopic
techniques the heterogeneity of the infiltrating cells soon became evident. Various types of
cells could be identified including rather undifferentiated cells resembling medium-sized
lymphocytes, larger cells resembling large stimulated lymphocytes (5), cells with cerebri-
form nuclei (2) and atypical mononuclear cells with histiocytic features (4).

The presence of both monocytes/macrophages and lymphocytes could be further estab-
lished by immunological and cytochemical studies. Employing monoclonal antibodies
against T cell associated antigens a preponderance of T11, T4 positive lymphocytes and a
phenotypical similarity to mycosis fungoides was noted (8, 9), whereas in other cases the
epidermal lymphocytes were found to be almost exclusively of T8 positive suppressor/cy-
totoxic subtype (7). From cytochemical studies revealing a positive reactivity for lyso-
zyme, alpha-1-antitrypsine and alpha-l-antichymotrypsine pagetoid reticulosis was classi-
fied as a histiocytic disorder (4). These controversial conclusions from studies aimed at
assessing the predominant malignant cell type seem to reflect the considerable heterogene-
ity of the epidermal infiltrate in pagetoid reticulosis.

Beyond identifying the various cellular components of the epidermal infiltrate it seems
of great importance to assess the state of their activation casting light on their possible
involvement in the pathogenesis of pagetoid reticulosis. Our present study was aided by
the availability of activation-associated markers for T cells and for proliferating cells.

In agreement with previous reports mature T cells represented a major proportion of the
infiltrate as indicated by the reactivity with MT 1110, UCHT1 and MT 411. A varying

Fig. 1. Paraffin section of case 2 stained with Hematoxylin-Eosin.

Fig. 2. Cryostat section of case 2 labelled with antibody Tii 69.

Fig. 3. Cryostat section of case 2, border of the lesion labelles with antibody Na 1/34. Note the increasing density of
Na 1/34 positive cells within the lesion.

Fig. 4. Cryostat section of case 2 labelled with antibody Ki 67 within the epidermis several proliferating lymphoid
cells are stained. The antigen reacting with Ki 67 is also present in the cytoplasm of non-proliferating epidermal
cells.
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proportion of these cells was labelled by Tii 102 thus belonging to the cytotoxic/suppressor
subset. The ratio of T4 : T8 was approximately 2 in case 1 and 1 in case 2. Presence of T8
positive cells within the epidermis has been observed in early mycosis fungoides (24) and a
preferential epidermotropism of these cells has been reported (25). It is questionable
however, whether the presence of large numbers of T8 positive cells is a specific feature of
pagetoid reticulosis. In contrast to other reports (7) T8 positive cells were accompanied by
a considerable number of T4 positive T cells.

Many of the T cells were identified as actively proliferating cells by staining with
antibody Ki-67. When the T cells were further characterized by antibodies directed against
T cell activation antigens a distinct pattern was detected: T cells in the basal layer of the
epidermis were strongly labelled by antibodies against the interleukin 2 receptor and by
activation-associated antibodies Ki-24 and HLA-DR.

The marked clustering of activated T cells expressing the interleukin 2 receptor may
indicate a stimulation of these cells by keratinocytes via epidermal thymocyte activation
factor (ETAF) (26) and/or by other interleukin-1-producing components of the infiltrate
like activated macrophages and Langerhans’ cells. As has been suggested from ultrastruc-
tural (23) and enzyme cytochemical (27) studies the activated T cells were indeed sur-
rounded by numerous Langerhans’ cells accumulating in the lesional epidermis. The
additional demonstration of macrophages detected by S-HCL-3 further points to an
intensive interaction of the T cells and the histiocytic compartment of the infiltrate. Our
results indicate that both cell types are active constituents of a localized low grade
malignancy in which the activated T cells proliferate in a microenvironment provided by
macrophages/monocytes and Langerhans’ cells. For early stages of mycosis fungoides a
similar situation has been reported (23) suggesting a close relationship of both conditions.
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